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American adults spend at least 50% of their time sedentary with the most inactive 
demographic being low-income women over 60.  This is detrimental because routine physical 
activity benefits for senior women include balancing hormones, maintaining bone mineral 
density, and decreasing the risk of breast cancer.  Statements like “good exercise habits begin 
during youth; children should play sports to establish healthy habits they’ll continue throughout 
their lives” are common, but not clearly supported by literature.  Objective:  The purpose of this 
retrospective, cross-sectional study was to identify whether physical activity/exercise habits 
during youth and young adulthood predict old age physical activity/exercise habits in women of 
low socio-economic status (SES).  Research Question 1:  Do physical activity/exercise habits 
during young and early adulthood affect physical activity/exercise habits in female senior 
citizens of low SES?  Research Question 2:  Does participation in at least one high school sport 
affect physical activity/exercise habits in female senior citizens of low SES?   
Participants completed a modified version of the Chasan-Taber Lifetime Physical 
Activity Questionnaire and a demographic survey (N=136).  Multiple logistic regression was 
used to examine significant predictors of current physical activity level.  Physical activity from 
the onset of menstruation to 21 years of age was a statistically significant predictor of current 
physical activity level [B=.0001; Wald (1) = 5.40, p <.05].  Physical activity from 22 to 34 years 
of age and varsity sport participation were not predictors of current physical activity levels in this 
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Chapter 1:  Introduction 
 While the terms are often used interchangeably, ‘physical activity’ and ‘exercise’ are 
distinctly different in the field of public health.  Physical activity (PA) includes all movement, 
whether the purpose is recreational, occupational, leisure, or sport.  Exercise is defined more 
narrowly as a subset of physical activity that is structured, planned, and repetitive, with the goal 
of becoming more physically fit (Caspersen, Powell, & Christenson, 1985).  Presently, only one 
in five American adults routinely complete the Centers for Disease Control and Prevention’s 
(CDC) minimum guidelines for physical activity (Centers for Disease Control and Prevention, 
2014). 
 Despite clear contrasts between PA and exercise, the terms are frequently interchanged in 
scholarly research to indicate activity levels above sedentary.  According to Pate, O’Neill, and 
Lobelo (2008), “sedentary behavior refers to activities that do not increase the energy 
expenditure substantially above the resting level and includes activities such as sleeping, sitting, 
lying down, and watching television, and other forms of screen-based entertainment; or those 
activities that involve energy expenditure at the level of 1.0-1.5 metabolic equivalent units 
(METs).”  American adults spend at least 50% of their time sedentary with the most inactive 
group being people over 60 years of age (Matthews et al., 2008).  
 This large proportion of sedentary behavior is especially disheartening because the 
benefits of consistent PA include improved self-esteem, better sleep patterns, and reduced risk of 
cardiovascular diseases (including Coronary Heart Disease and stroke), Type II Diabetes, and 
some cancers (Blair, Cheng, & Scott Holder, 2001; Dohle, & Wansink, 2013; Everett, Kinser, & 
Ramsey, 2007; Kriska et al., 1988; Menotti, Lanti, Maiani, & Kromhout, 2006; Mezuk et al., 




because “increasing fitness is more powerful than, and independent of, reducing other well-
known risk factors such as smoking, hypertension, and being overweight (Everett, Kinser, & 
Ramsey, 2007).”  Furthermore, there appears to be a dose-response relationship between the 
effects of activity and its intensity (Aird, & Buys, 2015; Blair, Cheng, & Scott Holder, 2001).  A 
comprehensive literature review of quantitative studies examining healthy aging found not 
smoking and the absence of disability/disease to be the most frequent correlates of aging 
successfully (Depp, & Jeste, 2006).  While high levels of physical activity was only found to 
have a moderate correlation with successful aging, it is noteworthy that routine PA decreases the 
likelihood of developing many age-related diseases and disabilities, and that many seniors 
describe the ability to stay active as a primary indicator of successful aging (Aird, & Buys, 2015; 
Caprara et al., 2013; Depp, & Jeste, 2006; Fries, 2012; Kaplan, Huguet, Orpana, Feeny, 
McFarland, & Ross, 2008; Menotti, Lanti, Maiani, & Kromhout, 2006; Walcott-McQuigg, & 
Prohaska, 2001; Wang, van Belle, Kukull,  & Larson, 2002).  Physical activity slows the 
inevitable decline in aerobic capacity and overall physical functionality that women and men 
normally experience as they age (Caldwell, 1996; Everett, Kinser, & Ramsey, 2007; Galetta, 
Franzoni, Femia, Roccella, Pentimone, & Santoro, 2005; Mees, 2003).  There are a variety of 
reasons, however, that physical activity and/or exercise are especially important for women 
during their senior years (Huang, Macera, Blair, Brill, Kohl, & Kronenfeld, 1998).   
 Prostaglandin I2 and thromboxane A2 are eicosanoid hormones that assist in maintaining 
cardiovascular homeostasis or preventing vascular damage and are particularly important for 
healthy cardiovascular function in seniors.  Eicosanoid hormone levels naturally decrease with 
age, but a gradual decline of balanced hormone levels is desirable to protect against myocardial 




prostaglandin I2 and thromboxane A2 levels in elderly South Korean women when compared to 
sedentary control group subjects (Kim et al., 2017).  Routine physical activity has also been 
associated with a 20-40% decrease in the risk of hip fracture compared to sedentary behaviors 
(Gregg, Pereira, & Caspersen, 2000).  This is critical for senior women as they lose physical 
functionality and bone mineral density (BMD) faster and to a greater degree than their male 
counterparts (Elhakeem et al., 2017; Huang, Macera, Blair, Brill, Kohl, & Kronenfeld, 1998).   
 Additionally, women suffer osteoporosis-related fractures far more often than men 
(Hannan et al., 2000; Mees, 2003).  With regards to breast cancer, which most commonly afflicts 
older women, the impact of physical activity is twofold:  It not only reduces the risk of 
developing breast cancer (Thune, Brenn, Lund, & Gaard, 1997), but also improves quality of life 
and efficacy of treatment in diagnosed senior women (Held, & Shaw, 2008).  Women over 50 
who adhered to a 16-week moderate-intensity exercise program reported significant decreases in 
negative emotions (tension, P < 0.01; depression, P < 0.05; anger, P < 0.008; confusion, P < 
0.02; and total mood disturbance, P < 0.006) and an improvement in overall mood (P < 0.04) 
(Brown et al., 1995).  Previous research, however, has been inconclusive in studying the impact 
of moderators including personality and previous experience on physical activity and exercise 
throughout the human lifespan (Boyette et al., 2002; Curtis, McTeer ,& White, 1999; Dohle, & 
Wansink, 2013; Gordon-Larsen, Nelson, & Popkin, 2004; Resnick, 2001; Guell, Panter, Griffin, 
& Ogilvie, 2018; Telama, 2009; Weeks, Profit, Campbell, Graham, Chircop, & Sheppard-
LeMoine, 2008; Yi et al., 2016).  Self-motivated individuals who report being intrinsically 
driven to complete tasks are more likely to continue long-term exercise programs in corporate, 




immediate rewards and short-term programs (Boyette et al., 2002; Evans, Cooke, Murray, & 
Wilson, 2014; Hamdorf, Withers, Penhall, & Plummer, 1993; Melendez, & Jalene, 2017).   
 Intrinsic motivation may also have protective effects against cognitive impairment and 
emotional problems in late adulthood (Forstmeier, & Maercker, 2008; Tomasik, & Silbereisen, 
2014).  Alternately, according to a literature review conducted by Dishman and colleagues 
(1985), self-motivation did not appear to decrease the likelihood of ceasing supervised exercise 
programs (cardiac rehabilitation or working with a personal trainer are examples).  Lifestyle-
related exercise, rather than programmed exercise programs, significantly decreased childhood 
obesity during a 2-year study with participants gaining an average of 10 pounds less when 
routinely performing play-based exercise than regimented calisthenics (Epstein et al., 1985).  
Research on whether this pattern of greater adherence to play-based physical activity programs 
carries over into adulthood is lacking.  While further research is needed, the benefits of PA in 
older age appear to not just be physical, but also mental and emotional (Caprara et al., 2013; 
Mezuk et al., 2017; Wang, van Belle, Kukull,  & Larson, 2002). 
 Normal aging is routinely linked to declines in cognitive performance, neural responses 
(including longer response times and the development of neurological disorders), and brain 
atrophy (Boraxbekk et al., 2016; Lam, Huang, Liao, Chung, Kwok, & Pang, 2018; Mees, 2003).   
However, PA can decrease the over-involvement of the prefrontal cortex of the brain that is 
responsible for slower response times and physical movements in seniors (Berchicci, Lucci, & 
Di Russo, 2013; Lam, Huang, Liao, Chung, Kwok, & Pang, 2018; Tamura, et al., 2015).  
Routine physical activity has been found to decrease age-related cognitive impairment in senior 
women by as much as 20% (Wang, van Belle, Kukull, & Larson, 2002; Weuve, Kang, Manson, 




must cope with loss and grief.  Bereavement can be overwhelming and negatively affect 
perceived quality of life and self-esteem (Mirucka, Bielecka, & Kisielewska, 2016).  According 
to Muhlenkamp & Sayles (1986), self-esteem is widely considered to be a learned behavior that 
develops throughout the lifespan.  “Self-esteem increases during adolescence, young adulthood, 
and middle adulthood, reaching its peak at 60 years, and then declines in old age (Mirucka et al., 
2016).”  Since routine physical activity has been shown to positively impact self-esteem, PA may 
lessen or stop the decline in self-esteem typically occurring after 60 years of age.  Emotional, 
neural, and hormonal conditioning are just as important as skeletal muscle strengthening to live a 
healthy, full life. 
 The intensity of exercise is a primary characteristic which differentiates it from other 
forms of PA.  Exercise intensity is commonly quantified by monitoring heart rate, oxygen 
consumed (percentage of VO2max), and/or the perception of fatigue (Fletcher, & Hirdes, 1996; 
Johnson et al., 2017).  When an individual is performing routine, deliberate physical movements 
with the goal of improving health or fitness, they presumably work at a higher intensity than with 
other forms of physical activity.  Amount of PA appears to have a dose-response relationship 
with mortality (Blair, Cheng, & Scott Holder, 2001; Talbot, Morrell, Fleg, & Metter, 2007).  
This is concerning, because there is a decline in all types of physical activity with advanced age 
while the likelihood of mortality significantly increases (Dohle, & Wansink, 2013; Fries, 2012; 
Lopes, Krug, Bonetti, & Mazo, 2016; Talbot, Morrell, Fleg, & Metter, 2007).  Literature 
supports the adoption of exercise programs at any point in the lifespan, reducing overall 
mortality even when individuals become physically active in their 60s or 70s (Brennen, 2002; 
Elhakeem et al., 2017; Lam, Huang, Liao, Chung, Kwok, & Pang, 2018; Murray, Reilly, 




participants of the Cohort for Skeletal Health in England.  Accelerometers were used to track the 
PA patterns of male and female senior participants over a one week period.  Participants were 
also asked to discuss their walking and/or other forms of weight bearing exercise habits up to age 
18, 18–29, 30–49, and since age 50 via questionnaires.  Interestingly, for walking and other 
forms of weight bearing exercise, those who reported the most PA since age 50 exhibited the 
highest PA levels (both duration and intensity) during the week tracked with accelerometers 
(fully-adjusted difference in log-high impact PA compared to least walking and weight bearing 
activity = 0.588 (0.226, 0.951)) (Elhakeem et al., 2017).  Habits after 50 years of age had a 
greater impact on current PA than exercise habits at any other point in the participants’ lifespans.  
Paffenbarger and colleagues (1994) surveyed 14,786 male Harvard alumni ages 45 to 84 and 
concluded that adopting the practice of playing a sport in middle or old age increased 
participants’ lifespans by approximately 1.54 years.  Routine exercise is ideal, but occasional 
exercise or even sporadic physical activity has demonstrated positive health benefits compared to 
being completely sedentary.  
 Shiroma and colleagues (2019) asked 3,438 adult participants to track their physical 
activity with accelerometers and deemed those who performed the majority of their PA in 1 or 2 
days per week “weekend warriors”.  PA bouts were 10 minute or greater periods of moderate or 
high intensity activity.  Sporadic physical activity, as little as 1 PA bout per week, was associated 
with positive health benefits, including decreasing mortality in weekend warriors by an average 
of 13% compared to participants that were completely sedentary (Shiroma et al., 2019).  The 
Stroop test is a validated psychological tool that quantifies selective attention and cognitive 
processing speed, which are known to decrease as people age (Davis et al., 2010; Films Media 




just once a week for a year improved their performance on the Stroop test by 15% when 
compared to a falls prevention program solely focused on balance exercises (Davis et al., 2010).   
 Further examining the health benefits of sporadic exercise, He & Baker (2004) conducted 
a study of 7,867 adults 51 to 61 years old and found all levels of activity (from light PA to 
vigorous exercise) decreased the rate of decline in age-related physical functioning.  20.8% of 
participants describing themselves as sedentary stated their physical functioning as poor, while 
only 8.4% of those who stated they performed light exercise 3 or more times per week self-
identified poor physical functionality.  After adjusting for covariates like manual labor and 
intense exercise, the adjusted relative risk of decline in overall health was greater than 30% 
lower for participants that reported light exercise one or more times per month than those who 
were sedentary.  The intensity and frequency of subject’s routine activities was notable, with 
adjusted relative risk of developing a new physical impairment 22% to 31% lower for those who 
regularly performed vigorous exercise instead of occasional light exercise (He, & Baker, 2004).    
 A sixteen-year prospective cohort study conducted by Berk and colleagues (2006) 
compared changes in health-related disability between groups of seniors categorized as 
sedentary, exercise increasers, exercise decreasers, and exercisers.  The researchers divided the 
549 participants (73% male, average age at the end of the study 74 years old) into “high” or 
“low” active at the beginning and end of the study utilizing a cutoff of 60 minutes of PA/week.  
Their primary dependent variable was change in Health Assessment Questionnaire Disability 
Index (HAQ-DI) score from the beginning to the end of the study period.  The researchers 
concluded that sedentary participants who began exercising during the study period (exercise 
increasers) reduced the likelihood of health-related disability in amounts comparable to subjects 




DI scores at baseline (0.03-0.08), exercise increasers and exercisers attained the smallest 
incremental changes in scores (0.17 and 0.11 respectively), and exercise decreasers and 
sedentary participants had far poorer scores (0.27 and 0.37).  Berk and team (2006) concluded 
that beginning routine exercise at any point in the lifespan, even old age, can be extremely 
beneficial because it postpones debilitating health problems (Kaplan, Huguet, Orpana, Feeny, 
McFarland & Ross, 2008).  Research on physical activity and disability in seniors often 
demonstrates they are inversely associated, with the most sedentary being the most severely 
disabled (Fries, 2012; Rantanen et al., 1999; Sato, Demura, Murase, & Kobayashi, 2005; 
Voorrips, Lemmink, Van Heuvelen, Bult, & Van Staveren, 1993; Wang, 1999). 
 The CDC recommends adults perform both aerobic and strengthening activities each 
week; however, according to data from the 2017 National Health Interview Survey, 53.1% of 
adults met the CDC Physical Activity Guidelines for aerobic physical activity and only 23.5% 
met the PA Guidelines for both aerobic and muscle-strengthening activity (Norris, Schiller, & 
Clarke, 2018).  Thirty-one million Americans 50 years and older (28%) are inactive, or do not 
perform any physical activity beyond the minimum amount of movement required for 
independent activities of daily living (Centers for Disease Control and Prevention, 2016).  
According to the CDC, seniors should perform two hours and 30 minutes (150 minutes) 
of moderate-intensity aerobic activity (brisk walking, for example) each week and full body 
strengthening activities two or more days per week (Centers for Disease Control and Prevention, 
2015).  This is equivalent to approximately 500 MET-minutes per week.  Approximately 30% of 
adolescents routinely meet their minimum PA recommendation; by adulthood, only 21% of the 
American population meets their guidelines (Centers for Disease Control and Prevention, 2014).  




older adults, and inactivity is more prevalent in women (29.4%) than men (25.5%) (Centers for 
Disease Control and Prevention, 2014; Centers for Disease Control and Prevention, 2016).   
 Statistics released by the CDC indicate that physical activity declines greatly throughout 
the lifespan, and that females over the age of 50 are the most sedentary demographic group in the 
United States (Centers for Disease Control and Prevention, 2016; United Health Foundation, 
2018).  The statistical likelihood that women over 50 will be sedentary becomes even greater 
when they are of low socioeconomic status (SES) (Barnett, van Sluijs, & Ogilvie, 2012; Fletcher, 
& Hirdes, 1996; Ford et al., 1991; Sebastião, Ibe-Lamberts, Bobitt, Schwingel, & Chodzko-
Zajko, 2014; Sewo Sampaio, Ito, & Carvalho Sampaio, 2013; Ye Luo, & Waite, 2005).  Previous 
research has found that individuals of low SES often report lack of financial resources and safety 
in their neighborhoods as contributing factors to low levels of PA (Alves et al., 2010; Aird, & 
Buys, 2015; Steyl, & Phillips, 2014).  In addition to safety concerns, the natural and built 
environments in which seniors live and recreate may have multifaceted, significant impacts on 
their physical activity levels (Aird, & Buys, 2015; Procter-Gray, Leveille, Hannan, Cheng, Kane, 
& Li, 2015; Sewo Sampaio, Ito, & Carvalho Sampaio, 2013).  An interview-based study of 848 
community-dwelling seniors determined through logistic regression that higher habitat diversity 
within natural areas (things like water features and landscape diversity) correlated with higher  
levels of recreational walking amongst both physically able and disabled participants (Keskinen, 
Rantakokko, Suomi, Rantanen, & Portegijs, 2018).  Unfortunately, landscape diversity is 
uncommon in low-income areas and residents are often more concerned with avoiding danger 
than enjoying nature (Alves et al., 2010; Gonçalves, Hallal, Hino, & Reis, 2017; Procter-Gray, 
Leveille, Hannan, Cheng, Kane, & Li, 2015).  Low SES individuals also cite lack of group 




knowledge and information, as barriers to physical activity (Aird, & Buys, 2015; Boulton, 
Horne, & Todd, 2018; Everson-Hock et al., 2013; Sebastião, Ibe-Lamberts, Bobitt, Schwingel, & 
Chodzko-Zajko, 2014).  Disparity between physical activity levels in people of low and high 
socioeconomic appears to exist from childhood through old age (Estabrooks, Lee, & Gyurcsik, 
2003; Gonçalves, Hallal, Hino, & Reis, 2017; Moore, Roux, Evenson, McGinn, & Brines, 2008; 
Ye Luo, & Waite, 2005).   
 Researchers must identify if statistical decreases in activity reflect all females of low SES 
becoming less active with age, or if some individuals decrease activity while (fewer) others 
increase or maintain.  It is essential to ascertain at what point in their lifespan women often 
decrease (or increase) physical activity and/or exercise to effectively promote consistent PA in 





Chapter 2: Background and Significance 
A systematic literature review was performed to identify studies examining the 
relationship between PA/exercise habits during youth and young adulthood with PA/exercise 
habits during old age.  Only studies written in English and published in peer-reviewed journals 
were included.  Sample population age served as an inclusion criteria, requiring all study subjects 
to be at least 65 years of age.  Studies published prior to January 1990 were excluded.  Studies 
on children, adolescents, and adults under age 65 were excluded.  A systematic search was 
conducted during March and April of 2018 using the computerized databases Ageline, SCOPUS, 
and SPORTDiscus.  Only studies published prior to March 7, 2018, the date the literature review 
began, were included.  The final search terms included physical activity, exercise*, workout, 
fitness, habit*, pattern, routine, regimen, program*, senior*, aged, elderly, and geriatric.   
  In SPORTDiscus, an initial group of 152,070 was narrowed to 765 by including the 
Thesaurus Term limiters of exercise, physical fitness, health behavior, and health promotion.  
Subject limiters included questionnaires, research, and older people to ensure results were 
quantitative.  Upon screening titles and abstracts, the 765 articles were narrowed to 50.  In 
Ageline, an initial group of 60,787 was narrowed to 843 by including the Subject refiners of 65+, 
age differences, longitudinal studies, qualitative research, exercise, and predictive factors.  
Qualitative research was emphasized as many studies included prior to selecting it as a refiner 
focused on animal subjects and clinical trials.  Upon screening titles and abstracts, the 843 
articles were narrowed to 19.   
In Scopus, an initial group of 35,341 articles was narrowed to 934 by excluding a variety 
of search terms including keywords such as Adolescent, Young Adult, Middle Aged, Animal, 




the three aforementioned databases yielded 99 unique, potentially applicable, published, peer-
reviewed studies evaluating exercise habits in senior citizens.  No duplicate articles were 
identified between the three databases.  During the summer (May through August) of 2019, the 
researcher read the 99 potentially applicable full-text articles to assess their applicability to this 
project and selected appropriate studies for qualitative systematic review.   Five studies were 
selected for inclusion in the review. The five articles were selected because they discussed 
retrospectively asking seniors to recall physical activity performed during their youth and present 
day physical activity habits.  Finally, a PRISMA 2009 Flow Diagram of the literature review was 
assembled and can be found in Appendix A (Moher, Liberati, Tetzlaff, Altman, & The PRISMA 
Group, 2009).     
Based upon the minimal number of similar studies identified through the literature 
review, the study detailed in this dissertation could serve to close an important gap in the current 
literature.  Longitudinal cohort studies have tracked participants’ PA levels from mid-life to old 
age (Aggio, Papacosta, Lennon, Whincup, Wannamethee, & Jefferis, 2017), and from childhood 
to midlife (Smith, Gardner, Aggio, & Hamer, 2015).  No lifetime longitudinal cohort study 
examining PA/exercise levels throughout the lifespan of low SES females was identified through 
this literature review.  Presently, to the researchers’ knowledge, only five retrospective exercise 
habit studies comparing youth to old age have been published:  Two in Sweden, two in Canada, 
and one in the United States.  Two of the studies were only open to male participants (Norman, 
Bellocco, Vaida, & Wolk, 2003; Dohle, & Wansink, 2003).  While three of the studies included 
female participants, one did not inquire about high school sports participation (Orsini, Bellocco, 
Bottai, Pagano, & Wolk, 2006), one inquired solely about high school sports participation 




was focus group-based and did not include the use of any formal survey (Cousins, & Keating, 
1995).  
 In 1997 and 1998, a group of Swedish researchers retrospectively surveyed a cohort of 
33,466 Swedish men ages 45 to 79 (Norman, Bellocco, Vaida, & Wolk, 2003).  Participants were 
asked to discuss their current physical activity, body mass index, smoking habits, and education 
levels.  Additionally, they were asked to recall their physical activity (or inactivity) habits at 15, 
30, and 50 years of age.  PA levels were defined by asking questions about occupation, 
housework habits, reading and television watching, walking/cycling, and exercising.  Data 
collected was validated against the results of a previously conducted journaling study examining 
14 days of PA in Swedish men aged 44 to 78 (Spearman correlation, R = 0.56, P < 0.001) and 
found to estimate current physical activity levels appropriately.    
 Statistically, the male participants were stratified into one of seven age categories (45-49, 
50-54, 55-59, 60-64, 65-69, 70-74, and 75-79 years old) and one of three Body Mass Index 
categories (<25, 25-<30, and >=30 kg).  The lowest level of each categorical variable was used 
as the reference group.  Median (interquartile range) total daily PA scores estimated at age 15 
was 44.2 (8.1), at age 30 was 43.4 (9.1), and at age 50 was 41.5 (7.5) METs.  Once a multivariate 
random effects regression model adjusting for current BMI, smoking status, and educational 
level was applied, mean total activity levels were found to be 1.6% lower at age 30 than 15 (95% 
CI: 1.4, 1.7) and 3.9% lower at age 50 than 15 (95% CI 3.7, 4.0) .  Multivariate regression 
analysis by age determined that high-intensity PA decreased over time at all ages (P < 0.001).  
 Leisure time physical inactivity increased in the 1950s (after the introduction of 
television in many households) and the amount of time during young adulthood (age 30 yrs) 




0.001).  The research team conjectured that the increase in homemaking/household-task duties in 
the 1970s may be due to increased societal awareness of civil rights and gender equality.  
Overall, participants decreased their nonoccupational total daily PA by an average of 2.2% when 
comparing 15 to 30 years old (95% CI: 2.1, 2.3) and 0.3% when comparing 15 to 50 years old 
(95% CI 0.2, 0.4). Norman and colleagues (2003) estimated that work and occupational physical 
activity accounted for 27% of total daily PA for participants of career age.  The research team 
hypothesized that the modest decrease in PA between age 15 and 50 was due to Swedish males 
traditionally maintaining a high level of recreational PA when leisure time is available (during 
childhood and after raising children and/or focusing on climbing the career ladder) (Norman, 
Bellocco, Vaida, & Wolk, 2003).   
 The only previously performed women’s lifetime physical activity survey (specifically 
comparing participation in sport and PA during youth with old age) identified during the 
researcher’s literature review was performed in Sweden.  The Swedish Mammography Cohort 
was created between 1987 and 1990 as part of a country-wide breast cancer screening initiative 
(Orsini, Bellocco, Bottai, Pagano, & Wolk, 2006).  Women between 40 and 75 years old in 
Vastmanland and Uppsala, two of Sweden’s most populous counties, were mailed invitations to 
get mammograms and surveys about their eating habits.  In 1997, the 56,054 women who had 
properly completed the mammography surveys were mailed a second questionnaire about eating 
habits, height, weight history, smoking habits, alcohol consumption, physical activity habits, 
medical history, employment status, and educational level.  The final cohort was comprised of 
38,988 Swedish women participants with a mean age of 62 years old.  Participants were asked 
the same questions as the male cohort from the Norman et al. (2003) study:  To recall their 




asking the same questions regarding occupation, housework habits, reading and television 
watching, walking/cycling, and exercising.  It is noteworthy that researchers did not inquire 
about participation in high school sports, as commonly sports teams in Europe are rarely 
associated with schools and are instead relegated to community-based clubs.  Physical activity 
intensity was quantified by multiplying METs (derived from the aforementioned Compendium 
of Physical Activities) by the amount of self-reported time spent on each activity.  Daily PA was 
then estimated by adding the amount of time devoted to specific activities throughout an average 
day together.  Data collected was validated against the results of a previously conducted 
journaling study examining 14 days of PA in Swedish men aged 44 to 78 (Spearman correlation, 
R = 0.56, P < 0.001) and found to estimate current physical activity levels appropriately.   
 Statistically, the female participants were stratified into one of seven age categories (49-
54, 55-59, 60-64, 65-69, 70-74, 75-79, and 80-83 years old), one of three Body Mass Index 
categories (<25, 25-29, and >= 30 kg), according to drinking and smoking status (never, former, 
and current), and by level of educational attainment (elementary school, high school, and 
college). All covariates were categorical and modeled using dummy variables with the lowest 
level for the reference group (Orsini, Bellocco, Bottai, Pagano, & Wolk, 2006).  Crude means of 
total daily PA scores estimated at age 15 was 41.39 METs (95% CI, 41.32-41.45), at age 30 was 
45.03 METs (95% CI, 44.97-45.09), and at age 50 was 44.37 METs (95% CI, 44.31-44.43).  
Once current age, smoking status, drinking status, and educational level were added to the 
multivariate linear regression model, mean total activity scores became 42.17 METs (95% CI, 





 The researchers determined the amount of homemaking/household-task related PA 
performed by 15 year olds and 50 year olds decreased by 0.95 METs and 1.21 METs every 5 
calendar years (for example, from 1946 to 1950, 1951 to 1955, etc.).  The research team 
supposed this decrease may be attributed to the introduction of appliances that aid in performing 
household chores and increased focus on formal education for females.  Additionally, high-
intensity PA performed by 15 year olds decreased by 0.21 METs every 5 years between 1930 
and 1960, which Orsini and team (2006) conjectured could be due to the increased availability of 
motorized transportation.  After the advent of in-home television in the 1950s, leisure time 
physical inactivity increased an average of 16% (Orsini, Bellocco, Bottai, Pagano, & Wolk, 
2006).  Orsini and colleagues (2006) observed an increase in PA from adolescence (aged 15 
years) to young adulthood (aged 30 years) and attributed it to increased homemaking/household-
task duties.  Overall, participants decreased their total daily PA by an average of 3 METs from 
15 to 50 years of age.    
 Canadian researchers Curtis, McTeer, and White (1999) utilized the Canadian National 
Data Set to conduct a retrospective cohort study of 8,560 men and women ages 20 and up.  
Participants were surveyed about their participation in sports, recreational and competitive, from 
high school through present day.  For statistical evaluation by Multiple Classification Analysis, 
participants were stratified by gender (male, female) and age (20-29, 30-39, 40-49, 50-59, and 60 
and over).  The researchers determined that Canadian females (31.9%) were significantly less 
likely to have participated in sports than males (47.1%) during their high school years (p < .001).  
The older the participant, male or female, the less likely they were to report participation in high 
school sports.  High school sport participation was the greatest predictor of adult sport 




up to age 59.  While there appeared to be a relationship between high school sports participation 
and participation in sports as seniors, it was not deemed statistically significant in the 60 and 
over age group.  It is important to note that in this study, participants were surveyed exclusively 
regarding involvement in organized adult sports and not asked to discuss their exercise habits or 
physical activity patterns (Curtis, McTeer, & White, 1999).     
 In 2012, American researchers Dohle and Wansink surveyed 712 men aged 
approximately 75 years who had passed a physical exam in the 1940s that deemed them “Fit to 
Fight” in World War II.  The researchers created the survey themselves and asked respondents 
their date of birth, length of marriage to their first spouse, size of their hometown (in an attempt 
to determine if they had grown up in a rural, suburban, or urban area), and credit card usage (in 
an attempt to estimate income).  Participants were also asked education level, if they had played 
varsity high school sports, how many cigarettes they smoked per day immediately after World 
War II, and if immediately following the war they would have described themselves as 
disciplined or spontaneous, dominant or laid back, adventurous or routine (in an attempt to assess 
personality traits).  Finally, respondents were asked how many hours per week in a typical month 
they currently hunted, golfed, fished, walked at a mall, and played sports.  Answers were dummy 
coded (0 = “never does the activity” and 1 = “does activity”) and the sum was aggregated to 
indicate current PA level.  The researchers used multiple linear regression analysis and found 
that playing a high school varsity sport was the most influential, statistically significant predictor 
of physical activity (β = 0.173, p < .01) in the participants’ seventies (Dohle, & Wansink, 2013).  
Additionally, playing at least one varsity sport was inversely related to doctor’s office visits at 




researchers examine potential differences between the effects of recreational and organized sport 
participation during youth on PA in old age.   
Cousins & Keating (1995) conducted two small focus groups (N=13) in which they asked 
Canadian senior women to recall and discuss their physical activity and sport habits from 
childhood through present day.  The group was asked open ended questions about their habits 
during girlhood, adulthood, and their empty nest/retirement years.  Nearly all of the participants 
recalled being very active in their childhoods, either through sports or play-based activities in 
their neighborhoods or on family property.  Even women born prior to 1900, as demonstrated in 
an interview of three women conducted by Cousins & Vertinsky (1995), reported very physically 
active childhoods; however, PA typically included strenuous chores (i.e. farming, deep cleaning, 
or manual labor) and self-initiated sports and play (horseback riding, ice skating, neighborhood 
soccer or baseball games).  During adulthood, most of the women in the focus group noted 
declines in organized sport and recreation, but those with children believed that caring for their 
families kept them sufficiently physically active.  Participants who were not physically active in 
retirement cited continuing to shoulder the majority of household tasks (cooking, cleaning, and 
washing clothes) and focusing on sedentary hobbies (like knitting, shopping, and watching 
television) as requiring too much time to allow for regular exercise.  Participants who were 
physically active emphasized social support, health benefits, and the prevention of age-related 
decline as reasons they routinely exercised.  The focus group discussions did not support the 
hypothesis that exercise in childhood begets exercise in a woman’s’ senior years, as all 
participants reported physically active childhoods, while only a few where active seniors.  




(1995) recommended future researchers systematically examine women’s interpretations of their 
physical activity-related life cycle events. 
Through this literature review, the researcher identified gaps in the current literature on 
senior women’s lifetime exercise habits.  Demographics, including socioeconomic status, gender, 
education level, and ethnicity, are known and well-examined moderators of exercise and PA 
(Barnett, van Sluijs, & Ogilvie, 2012; Curtis, McTeer, & White, 1999; Dohle, & Wansink, 2013; 
Ye Luo, & Waite, 2005).  Some potential moderators, including youth PA patterns and sports 
participation, have not yet been examined in-depth.  In the field of public health, colloquial 
statements like "good exercise habits begin during youth; children should play sports to establish 
healthy behaviors they will carry throughout their life" are common (Cousins, & Vertinsky, 
1995; Curtis, McTeer, & White, 1999; Ogden et al., 2010).  Literature supports sports 
participation in childhood predicting PA meeting minimum recommendations for health, but 
only into adulthood (Curtis, McTeer, & White, 1999; Kjønniksen, Anderssen, & Wold, 2009; 
Kraut, Melamed, Gofer, & Froom, 2003; Wallace, 2003).  Dohle & Wansink (2013) stated that 
“…it is a fundamental question if early physical activity levels influence physical activity in the 
elderly (years of the lifespan), also because such relationships are often presumed, but 
convincing data are lacking.”  There is an abundance of published literature comparing physical 
activity from childhood to adolescence (Janz, Dawson, & Mahoney, 2000; Wallace 2003), 
childhood to adulthood (Jose, Blizzard, Dwyer, McKercher, & Venn, 2011; Kraut, Melamed, 
Gofer & Froom, 2003; Macera, 2006; Norman, Bellocco, Vaida, & Wolk, 2003; Wallace, 2003; 
Yang, Telama, Vikari, & Raitakari, 2006), adolescence to young adulthood (Kjønniksen, 
Anderssen, & Wold, 2009), and adulthood to old age (Agahi, Ahacic, & Parker, 2006; Barengo, 




Marottoli, & Berkman, 1999); Huang, Macera, Blair, Brill, Kohl, & Kronenfeld, 1998; Lissner, 
Potischman, Troiano, & Bengtsson, 2004; Menotti, Lanti, Maiani, & Kromhout, 2006, 
Paffenbarger, Kampert, Lee, Hyde, Leung, & Wing, 1994).    
According to Dishman et al. (1985), literature on participation in youth sports impacting 
late adulthood exercise habits is inconclusive.  Some researchers have found playing sports as 
children or adolescents appeared to increase the likelihood individuals would routinely exercise 
as adults (Curtis, McTeer, & White, 1999; Dohle, & Wansink, 2013).  Other researchers have 
reported that college athletes appear to be less active than their non-athlete counterparts by 
middle age (Dishman et al., 1985).  Whether childhood sports were recreational or competitive 
may make a difference in physical activity levels throughout the remaining lifespan.  Little 
research appears to have been conducted on the longitudinal effects of youth physical activity not 
related to organized sports, and there is a deficit in research on recreational, non-sport PA 
throughout the human lifespan in both men and women. 
Through the literature review, only a single published study was identified supporting the 
concept that competitive sports participation during youth predicted non-sport physical activity 
in old age among American men (Dohle, & Wansink, 2013).  To the researchers’ knowledge, no 
study has examined the effect of all types of physical activity during youth and young adulthood 
on PA habits in old age.  Additionally, no study examining sports participation during youth and 
PA habits in older age in low-income American female senior citizens has been identified.  The 
current study aims to expound upon previous researchers findings by surveying a sample of 
women of low socioeconomic status, of a wide senior age range (50 and older), and inquiring 
about a variety of physical activities including varsity high school sports, fitness-related hobbies, 




Senior women are a unique population for several reasons.  Retiring from full-time 
employment and/or no longer raising young children often grants older women free time for 
hobbies and leisure activities they did not pursue earlier in life (Barnett, van Sluijs, & Ogilvie, 
2012; Cousins, & Keating, 1995; Jones, & Nies, 1996).  Seniors in a study by Berk and 
colleagues (2006) stated that their physicians’ recommendations to exercise for health reasons 
led to increased levels of PA.  Older people may begin exercising as a fulfilling way to relax, 
socialize, and improve health (Barnett, van Sluijs, & Ogilvie, 2012; Cousins, & Vertinsky, 
1995). Senior women that regularly exercise may begin in the middle or later years of their lives 
because of recommendations from healthcare professionals and/or exercise-related public health 
campaigns (Barnett, van Sluijs, & Ogilvie, 2012; Huang, Macera, Blair, Brill, Kohl, & 
Kronenfeld, 1998; O’Neill, 1994).  Seniors do not report lack of time to be a serious barrier to 
routine exercise as often as other age demographics, although it is still a commonly stated reason 
(De Liz, & Andrade, 2016; Jones, & Nies, 1996; Berk et al., 2006).  Physical limitations and 
fatigue are often cited as prohibiting PA in seniors, although abundant research demonstrates 
regular exercise decreases symptoms of both (Jones, & Nies, 1996).   
According to Sechrist and colleagues (1987), developers of the Exercise Benefits/ 
Barriers Scale (EBBS), individuals who routinely exercise do so for one of four reasons: 1) Life 
Enhancement/Improved Psychological Outlook, 2) Physical Performance, 3) Social Interaction, 
and 4) Health Promotion/Illness Prevention.  Life enhancement, or contributing to feeling well, is 
often one of the most cited benefits by individuals who routinely exercise for extended periods 
(Boulton, Horne, & Todd, 2018; De Liz, & Andrade, 2016; Flack, Johnson, & Roemmich, 2017; 
Holahan, & Suzuki, 2004; Muhlenkamp, & Sayles, 1986).  A study of 30 African-American 




exercise and perceived benefits from (Spearman’s rho .568) and barriers to (Spearman’s rho 
.455) exercise (p<.05).  Jones & Nies (1996) also suggested that societal and familial 
expectations during young adulthood and middle-age may have limited exercise for their female 
participants, which may have inhibited the development of habitual exercise in older age (Lopes, 
Krug, Bonetti, & Mazo, 2016).   
Keller, Fleury, Sidani, and Ainsworth (2009) conducted a thorough literature review 
examining fidelity to established theories of social and behavioral health when designing 
physical activity-related interventions.  Through their research, the team concluded that 
researchers often combined multiple theoretical constructs to create more precise, comprehensive 
intervention theories when designing interventions to increase PA.  While the present study 
design does not propose or include any intervention, several underlying theories assist in 
conceptualizing how the results of this project may be used to further promote physical activity.   
The health belief model, social cognitive theory, and the theory of planned behavior are 
postulates of social and behavioral public health that support the concepts examined in this 
retrospective and current evaluation of physical activity habits.  The aforementioned theories all 
address self-efficacy, or that actions give individuals power to increase the likelihood of desired 
outcomes (Umstattd, & Hallam, 2007). These theories also examine environmental and societal 
influences, which are very important and prominent factors in the maturation of girls and 
adolescents and may affect women throughout their lifespans.   
Developed over sixty years ago, the health belief model states that health-related 
behaviors rely on the avoidance of illness:  Particularly, an individual’s believed potential for 
developing an illness, their understanding of its severity, and the pros and cons of actions 




was amended in 1990 to include self-efficacy in an effort to explain the routine behaviors 
involved in being physically active (U.S. Department of Health and Human Services, 1996).  
Health related self-efficacy is a commonly cited reason seniors exercise (Depp, & Jeste, 2006; 
Flack, Johnson, & Roemmich, 2017; Forstmeier, & Maercker, 2008; Resnick, 2001).  
Participants of a study of middle-aged and senior men by Paffenbarger and associates (1994) 
determined that participants were 16% more likely to routinely exercise if they believed their 
actions would help prevent ill health in the future and 6% more likely to think they had some 
power in controlling their own health (p < 0.001).   
Bandura’s social cognitive theory discusses learning by observation and states that both 
environment and personality affect the likelihood an individual will have the self-efficacy to 
adopt health behaviors (Bandura, 1986; U.S. Department of Health and Human Services, 1996).  
Social cognitive theory postulates that individuals must not only perceive potential benefits, but 
also believe they have the skills and resources required to actualize the desired outcome (Li, 
1999).  Bandura’s theory has been put to use in motivating seniors to adopt exercise and 
rehabilitation programs, especially those trying routine PA for the first time ever during their 
senior years (Lopes, Krug, Bonetti, & Mazo, 2016; Phillips, 2004; Umstattd, & Hallam, 2007).  
For example, a study examining the effects of social cognitive theory on physical activity 
patterns in seniors determined that self-regulation (Wald = 6.69, p = .0097) was the only 
statistically relevant variable between older active and inactive seniors (Umstattd, & Hallam, 
2007). 
The Theory of Planned Behavior states that behavioral control and aim can predict 
behavioral attainment and is often cited in literature to account for adherence to long-term 




and attitudes, perceived social acceptance, and perception of the difficulty and/or ease of a 
practice (Boulton, Horne, & Todd, 2018; Flórez et al., 2018; Wang, 1999).  Dishman and 
colleagues (1985) noted that knowledge and understanding of the health benefits of physical 
activity may inspire individuals to become involved in exercise programs or classes, but 
continued participation is typically the result of enjoyment and perceived benefits to well-being.  
Previous studies have demonstrated that seniors often report adhering to a routine exercise plan 
due to social support and positive attitudes towards exercise (Benjamin, Edwards, & Bharti, 
2005; Boyette et al., 2002; Caprara et al., 2013; Flórez et al., 2018; Sewo Sampaio, Ito, & 
Carvalho Sampaio, 2013; Wang, 1999; Wilson, & Spink, 2006; Yi et al., 2016).  Quartiroli & 
Maeda (2016) applied the theory to a group of college students participating in a Lifetime 
Physical Fitness Course.  The researchers determined that, as the students learned about the 
impact of exercise on lifelong health, those who routinely exercised stated they did so less for 
positive effects on physical appearance (d = -0.34, p = .013) and current fitness (d = -0.37, p = 
.006), indicating they continued the habit due to other motivations (Quartiroli, & Maeda, 2016).  
Seniors with health-related dispositions that believe their behaviors influence their health are 
more likely to routinely exercise (Flack, Johnson, & Roemmich, 2017; Lucidi, Lauriola, Leone, 
& Grano, 2004; McHugh & Lawlor, 2013).  Performing a retrospective study to identify whether 
youth exercise habits predict female senior’s exercise habits is a logical approach to examine 






Chapter 3:  Methods 
The first step in conducting this research study was selecting the most appropriate 
surveying tool.  Six survey instruments quantifying current and/or retroactive levels of physical 
activity were identified and thoroughly evaluated for potential use in this study.  Schmidt and 
colleagues (2006) designed a retrospective PA survey for women, but stated their tool was most 
appropriate for German women who often perform physical activity as their primary form of 
transportation.  Additionally, they surveyed subjects on their PA habits solely from the ages of 
30 to 49 years old.  Littman et al. (2004) asked participants about their PA habits for just 10 
years prior to the survey, which does not align well with the proposed study’s goal of examining 
physical activity during youth.  The Lifetime Total Physical Activity Questionnaire 
(Friedenreich, Courneya, & Bryant, 1998) does not give subjects recall prompts or stratify their 
lifetime into compartmentalized timeframes, which are of importance in the present study.   
The Rapid Assessment of Physical Activity (RAPA) questionnaire was funded (in part) 
by the CDC and designed by researchers at the University of Washington Health Promotion 
Research Center.  The purpose of RAPA is to “provide an easily administered and interpreted 
means of assessing levels of physical activity among adults older than 50 years (Topolski, 
LoGerfo, Patrick, Williams, Walwick, & Patrick, 2006).”  The Health Promotion Research 
Center (2018), a CDC Prevention Resource Center, describes the RAPA by stating “it was 
developed after a review and evaluation of existing written questionnaires, and was found to be 
reliable and valid compared with the longer, validated Community Healthy Activities Model 
Program for Seniors (CHAMPS) questionnaire.”  CHAMPS is a respected, validated survey tool, 
but has been found to perform best when administered to senior men (Harada, Chiu, King, & 




redundant if the selected survey includes current physical activity/exercise habits.  Two validated 
survey instruments, Kriska’s Historical Leisure Activity Questionnaire located in Appendix B 
(Kriska, Sandler, Cauley, LaPorte, Hom, & Pambianco, 1988) and Chasan-Taber’s Lifetime 
Physical Activity Questionnaire located in Appendix C (Chasan-Taber, Erickson, McBride, 
Nasca, Chasan-Taber, & Freedson, 2002), were highly applicable to and seriously considered for 
use in this research study. 
The Historical Leisure Activity Questionnaire developed by Kriska and team (1988) was 
considered for this study.  The questionnaire was originally developed for a study of bone 
density in post-menopausal, Caucasian women.  Researchers hypothesized that because athletes 
have higher bone density, senior women who had been physically active throughout their 
lifetime may have higher bone density than their sedentary peers (Elhakeem et al., 2017; Kriska 
et al., 1988).  The survey tool was validated twice by the research team; once through one and 
three-week retests, and again through two and three-month retests. It was considered validated 
after comparisons with the Paffenbarger questionnaire, Large Scale Integrated activity monitor, 
and tests of grip strength (Kriska et al., 1988).  
The Historical Leisure Activity Questionnaire asks respondents if they participated in 39 
different sports and recreational activities (with space to self-report activities not listed on the 
survey) from 12 to 18, 19 to 34, 35 to 49, and 50 years of age and older.  If a participant reports 
participation in one of the listed activities more than 10 times in their lives, they are asked to 
recall the number of hours per week, months per year, and number of years within each time 
frame dedicated to the activity.  Their numerical answers can then be converted to METs through 




Leisure Activity Questionnaire and Equation).  The survey instrument was administered face-to-
face in the Kriska et al. bone density study.    
  Chasan-Taber’s Lifetime Physical Activity Questionnaire is an expanded version of the 
Historical Leisure Activity Questionnaire created by Kriska’s team and was ultimately selected 
for use in this study.  Chasan-Taber and associates modified the Historical Leisure Activity 
Questionnaire to be self-administered, include household tasks, and include different age groups 
(Chasan-Taber et al., 2002).  The instrument asks respondents if they participated in 25 different 
sports and recreational activities (with space to self-report activities not listed on the survey) 
from the onset of menstruation to 21, 22 to 34, 35 to 50, 51 to 65, and within the last year.  Five 
household tasks, including house cleaning and playing with children, are also surveyed in the 
same manner.  This is essential because women, particularly those 50 and over, often shoulder 
the majority of household duties, which may not be listed on PA survey instruments designed for 
males or both genders (Cousins, & Keating, 1995).   
Chasan-Taber et al. (2002) considered the addition of occupational tasks performed 
outside the home to their instrument; however, few occupational tasks, even in jobs considered 
rigorous or physically demanding, utilize energy to raise METs higher than moderate activity 
(Xu et al., 2017).  Occupational tasks that do raise METs to moderate levels are typically not 
sustained, and short bouts of increased heart rate are not adequate to achieve the 500 or greater 
MET-minutes per week considered “active” by the CDC (Chasan-Taber et al., 2002; Xu et al., 
2017).  If a participant reports they have participated in one of the listed activities more than 10 
times in their lifetime, they are asked to recall the number of hours per week, months per year, 
and number of years within each time frame dedicated to that task (See Appendix C for Chasan-




(1988) is then used to convert participants’ answers to METs.  For the purposes of this study, 
current physical activity was dichotomized using a median split. This method was selected on the 
assumption that, like most senior American women, the majority of participants would be 
sedentary.  Those that scored above the median were placed in the High Physical Activity group 
and those that scored at or below the median were placed in the Low Physical Activity group.  
Chasan-Taber and colleagues (2002) designed their tool to be self-administered; 
however, to avoid confusion, in this study the researcher administered the Chasan-Taber’s 
Lifetime Physical Activity Questionnaire to participants face-to-face.  Additionally, the version 
used for this research study was modified to include only three of the timeframes from the 
original survey:  Onset of menstruation to 21, 22 to 34, and within the last year.  These 
timeframes were chosen because they are the most likely to be vividly remembered (Cousins, & 
Vertinsky, 1995).  Research has found human’s most intense memories are those considered 
instrumental in developing self-image, and typically occur between 10 and 30 years of age 
(Rathbone, Moulin, & Conway, 2008).  A study conducted by Rathbone and colleagues (2008) 
determined a “reminiscence bump” during the second and third decades of life.  Their research 
indicated self-concepts and defining characteristics are typically acquired between 22 and 26 
years of age.   
Dawson et al. (2003) determined the recall of historical physical activity in 127 women 
ages 50 to 70 to be best during their teens:  Participants demonstrated the greatest correlation 
between historic METs and activity rating scales when discussing physical activity performed in 
their teenage years (Spearman rank correlation r = 0.40) (Dawson et al., 2003). The selection of 
distant timeframes will also help combat the neural degeneration often associated with aging.  




memories are stored in different structures within the human brain (Norris, & Albarracin, 2017).  
Dementia and Alzheimer’s disease begin by negatively affecting the structures of the brain that 
store short-term memories, and long-term memories deteriorate later in their progression 
(Cousins, & Vertinsky, 1995).       
Chasan-Taber and team (2002) validated their instrument during a study on physical 
activity and breast cancer in college graduates.  They evaluated their collected data by 
multiplying the average hours per week per activity by its intensity in metabolic equivalents task 
units (METs; approximately 3.5 milliliter oxygen/kilogram body weight/minute).  The 
researchers’ objective in converting activities to METs was the quantification of average weekly 
energy expenditure per activity per age period. METs per activity were assigned using the 
Compendium of Physical Activities created by Ainsworth et al. in 1993.  Activities below 3.0 
METs were considered light activity, between 3.0 and 5.9 METs moderate, and activities at 6.0 
METs or above were classified as vigorous activity.  In the current study, MET-minutes per 
week per activity in each age period were calculated.  A cutoff of 500 MET-minutes per week 
was created based on CDC recommendations.  
The evaluation of the validity of a self-reported lifetime study would require a cohort to 
have self-reported each study variable at the chronological age of each assessed timeframe.  The 
length of time this approach would require makes it an impractical and difficult method to 
validate survey instruments.  Prior studies have, however, found reliability amongst women 
comparing recalled activity with previously self-reported activity (during a past time frame) 
(Atienza, & King, 2005; Blair, Dowda, Pate, et al., 1991; Cousins, & Vertinsky, 1995; Dawson 
et al., 2003; Falkner, Trevisan, & McCann, 1999).  Chasan-Taber et al. (2002) strove to create a 




completed the survey initially and again one year later, and the questionnaire was found to be 
highly reproducible with well-correlated total lifetime activity (0.82) at a range of 0.78 intraclass 
correlation coefficient for household activity to 0.87 intraclass correlation coefficient for 
recreational activity (Chasan-Taber et al., 2002).   
After selecting the Chasan-Taber Lifetime Physical Activity Questionnaire to examine 
historical and current physical activity for this study, the researcher developed a nine-item 
demographic survey (see Appendix D for the Demographic Survey).  Information including year 
of birth, race/ethnicity, and highest level of educational attainment were collected.  Birth year 
was used to determine age and potentially stratify participants by age at the time of the study 
(50-59 years, 60 to 69 years, 70 to 79 years, etc.) as different age cohorts may exhibit varied 
activity patterns and recall.  Race was collected to determine if disparities for high school sports 
participation and historical PA existed between ethnic groups.  Additionally, physical activity 
levels in senior women have varied in different racial groups in previous studies, so this question 
allows the researcher to draw comparisons with existing data (Flórez et al., 2018; Henderson, & 
Ainsworth, 2003; Jones, & Nies, 1996; Sebastião, Ibe-Lamberts, Bobitt, Schwingel, & Chodzko-
Zajko, 2014; Sullivan-Marx, Cuesta, & Ratcliffe, 2008; Walcott-McQuigg, & Prohaska, 2001).  
Educational attainment was collected because previous research has found a correlation between 
formal education and physical activity (Curtis, McTeer, & White, 1999; Dohle, & Wansink, 
2003; Norman, Bellocco, Vaida, & Wolk, 2003). 
Participants were asked what kind of property they resided in for the majority of their 
childhood (home, apartment or condominium, trailer or mobile home, duplex, or self-reported 
other) and whether their caregiver(s) owned or rented that property.  Previous research has used 




or moderate/high socioeconomic status (Boehm, & Schlottmann, 1999; Ye Luo, & Waite, 2005).  
Questions included where participants’ graduated high school and what year they graduated in an 
effort to determine if geographic location and/or the passage of Title IV may have affected sports 
participation and/or PA levels during youth.   
Participants were asked whether they consider themselves to be physically disabled (yes, 
no, or prefer not to answer).  Rather than inquiring about conditions diagnosed by a healthcare 
provider, the researcher elected to ask participants for their self-reported general health status.  
This question was designed to ascertain participants’ perception of whether their physical health 
renders them capable or challenged, as previous research demonstrates individuals with poor 
self-efficacy and health beliefs tend to be more sedentary (Benjamin, Edwards, & Bharti, 2005; 
Bocksnick, 2004; Chad et al., 2005; Sullivan-Marx, Cuesta, & Ratcliffe, 2008; Umstattd, & 
Hallam, 2007; Weeks, Profit, Campbell, Graham, Chircop, & Sheppard-LeMoine, 2008).  
Finally, all participants were asked if they participated in school-sponsored athletics during high 
school.  The objective of the abovementioned question, in conjunction with the results of the 
Chasan-Taber’s Lifetime Physical Activity Questionnaire, is to ascertain when participants who 
routinely exercise adopted the habit, and if it has been a continuous or episodic practice; also, to 
determine if sedentary subjects were previously exercisers and/or athletes.  
Once the Chasan-Taber’s Lifetime Physical Activity Questionnaire and Demographic 
Survey were selected and created, the researcher began to identify potential participants.  
Previous public health research has repeatedly demonstrated low-income senior women as the 
most sedentary American population with the greatest need for further study (Flórez et al., 2018; 
Steffen et al., 2006; Young, King, & Oka, 1995).   Additionally, low-income individuals are 




al., 2005; Fletcher & Hirdes, 1996; Flórez et al., 2018).  Senior females were selected as the 
target demographic of this study because they are up to three times more likely to be sedentary 
than their male counterparts, and because a comparable study has previously been conducted on 
senior males (Alves et al., 2010; Centers for Disease Control and Prevention, 2016; Chad et al., 
2005; Cousins, & Keating, 1995; Dohle, & Wansink, 2013; Flórez et al., 2018).  Dishman, Sallis, 
and Orenstein (1985) reported that males who participate in adult fitness programs are more 
likely to have previously played sports than their sedentary counterparts based on Gallup Poll 
results from the 1980s; however, similar research on females is lacking.  Based on this 
information, the researcher sought a group of low-income female participants aged 50 or older 
willing to self-report their previous and current physical activity habits.   
The age of 50 was selected because it has been 47 years since the passage of Title IX, so 
potential participants aged 50 years and older will not have benefited from full implementation 
of the act during their elementary or high schooling.  Even as late as 2007, La Croix found many 
desired consequences of Title IX had not yet come to fruition, including the provision of 
equitable scholarships, operating expenses, salaries, and recruiting between women’s and men’s 
collegiate sports.  These inequities continue to negatively affect the quality of women’s athletic 
programs and perpetuate second-class athletic standards for women’s programs (La Croix, 
2007).   
If pronounced inequalities still existed in collegiate athletics ~30 years after the passage 
of Title IX, girl’s high school sports opportunities were surely unequal in the decades 
immediately following 1972.  Surveying women 50 years and older allows the researcher to 
study the unique population of American women living in the 21st century that grew up during a 




Lifetime Physical Activity Questionnaire and many CDC statistics refer to 50 as the beginning of 
the senior phase of the human life cycle (Centers for Disease Control and Prevention, 2016; 
Chasan-Taber et al., 2002; Topolski, LoGerfo, Patrick, Williams, Walwick, & Patrick, 2006).    
The researcher sought Institutional Review Board (IRB) approval during the summer of 
2019 and the project was granted IRB exemption.  Once IRB exemption was received, the 
researcher began administering the survey to qualified, willing residents of Nevada HAND, Inc. 
and recipients of food bank services at the Just One Project, an affiliate of Three Square.  Nevada 
Housing and Neighborhood Development (HAND) is a 501(3)(c) that develops, builds, and 
manages affordable housing in southern Nevada with a focus on seniors (Nevada HAND, Inc., 
2018).  Residents of Nevada HAND, Inc. properties must age and income qualify to live in the 
company’s rental units in over 30 communities throughout Clark County.  Nevada HAND, Inc. 
strives to break barriers to physical activity by providing safe, private exercise facilities on their 
properties and partnering with community organizations to provide educational fitness classes 
on-site at no cost to residents.   
HAND manages low-income apartment homes for over 7,500 people, the majority of 
which are senior citizens (Nevada HAND, Inc.).  The researcher has maintained an amicable 
relationship with the company and CEO after previous employment and received consent to 
survey residents.  During September of 2019, the researcher visited nine Nevada HAND senior 
apartment complexes throughout Henderson, Las Vegas, and North Las Vegas:  Annabelle Pines, 
Bonanza Pines, Decatur Pines, Harmon Pines, Harrison Pines, Horizon Pines, Pacific Pines, 
Sierra Pines, and Westcliff Pines.  Several of these facilities (Decatur Pines, Pacific Pines, and 
Westcliff Pines) are large enough that residents have multiple public areas where they 




After coordination with Nevada HAND administration, throughout the first and second 
weeks of September 2019 (September 3rd through September 13th), the researcher visited each 
of the nine aforementioned senior apartment communities (including multiple visits for the 
communities with more than one common area) and gave brief (5-10 minutes) presentations 
describing the nature of and potential participation in her research project.  Residents were 
encouraged to ask questions and were allowed to view the informed consent form, Chasan-Taber 
Lifetime Physical Activity Questionnaire, and Demographic Survey at this time.  The researcher 
informed potential participants that she would be returning to the facility two days later (on 
Thursday, September 5th following a Tuesday, September 3rd meeting, for example) for four 
hours in the afternoon.  Potential participants were offered the opportunity to schedule a 20 
minute survey appointment during the four hour time frame immediately following the 
researcher’s presentation.  The sign-up sheet was then left with Nevada HAND property 
managers so that potential participants could book an appointment during the interim day or the 
morning of surveying.   
Reminder flyers were distributed by HAND property management to every apartment on 
the interim day between the informational meeting and surveying.  The reminder flyers 
encouraged signing up, but informed residents that walk-ins would be allowed if time permitted.  
The reminders also stated the date, time, location, and basic inclusion criteria of the survey.  
Finally, the flyers gave instructions on contacting the researcher to set a survey appointment 
outside the scheduled day and time for those interested in participating but unavailable on the 
chosen date.  As a result of this process, 127 survey appointments were scheduled with low-
income senior women residing on Nevada HAND properties.  Of the 127 scheduled 




Activity Questionnaire, and Demographic Survey.  An additional 13 walk-ins completed the 
study process, resulting in N=93 participants from Nevada HAND. 
The researcher also administered the survey to recipients of programming at The Just 
One Project, a subsidiary of Three Square, with whom she had a previous working relationship 
through Nevada HAND.  Three Square is the largest 501(3)(c) food bank and food rescue in 
Southern Nevada (Three Square, 2018).  Seniors are one of Three Square’s target demographics 
because they often silently struggle with chronic hunger due to finances.  Food insecurity 
currently afflicts five million seniors, 63% of which often must choose between hunger and 
prescription medications (Feeding America, 2018).  In 2017, Three Square distributed over 37 
million meals, many of which went to seniors combating food insecurity (Three Square, 2018).   
Three Square connected the researcher with one of their food pantry affiliates, the Just 
One Project.  The Just One Project is a 501(3)(c) and Nevada’s largest food pantry offering a 
mobile pantry, stationary pantry in downtown Las Vegas, and a grocery delivery program.  The 
organization states their mission is to “benefit at-risk, low-income youth, adults and families 
(The Just One Project, 2019).”  Seniors are able to pick up free groceries once each month at Just 
One’s storefront pantry, located at 1541 W Oakey Blvd. in Las Vegas, on Monday, Wednesday, 
and Friday mornings.  The administrators of the Just One project allowed the researcher to set up 
a table in their lobby during Monday, Wednesday, and Friday grocery pick-ups during 
September and October of 2019.  The researcher was on-site for every senior grocery pick up 
date for one month to ensure access to unique potential participants (program recipients are on a 
list and only permitted to pick up groceries once per month on their assigned date).   
Just One Project volunteers preparing the grocery bundles for pick up introduced the 




the study.  If the potential participant agreed to learn more, the researcher then guided them 
through the informed consent process and, if consent was obtained, administered the Chasan-
Taber Lifetime Physical Activity Questionnaire and Demographic Survey.  The researcher 
obtained 43 informed consents, Lifetime Physical Activity Questionnaires, and Demographic 
Surveys from recipients of programming at The Just One Project.  Power analysis for this project 
determined a necessary sample size of 82; the researcher obtained N=136 on the final survey 
date of October 24, 2019.   
Participants were assigned numbers to ensure their anonymity and to organize resultant 
data.  Data from all participants, including State of high school graduation, race, and current 
disability, were numerically coded for ease of entry into a spreadsheet containing all 
demographic information (see Appendix E for Survey Codes).  Physical activity within the past 
year, physical activity from 22 to 34 years of age, and physical activity from the onset of 
menstruation to 21 years of age were entered into the same spreadsheet.  Columns containing 
Kriska’s Historical Leisure Activity Equation (Kriska et al., 1988) were created to convert each 
individual physical activity (ex. dancing, bowling, jogging, etc.) into MET-minutes using its 
Compendium Code. 
Compendium Codes vary based upon the year in which they were released, the vigor with 
which the activity is performed, and different research team’s preferred codes.  The 
Compendium Codes for this study were selected from Dr. Ainsworth and colleagues’ (2011) 
most recent Compendium of Physical Activities with the guidance of Dr. Kriska’s most utilized 
selection for each activity (Kriska et al., 1988) (see Appendix F for Compendium of Physical 
Activity Codes).  Additional columns were made to total the MET-minutes performed by each 




walking, total MET-minutes per time frame excluding household tasks, and total MET-minutes 
per time frame excluding walking and household tasks. 
Calculations were run excluding walking and the household tasks of light housekeeping, 
heavy housekeeping, grooming and feeding children, and playing with children upon the 
recommendation of Dr. Kriska, creator of the original Historical Leisure Activity Questionnaire 
and Equation.  Dr. Kriska stated that, during her in-depth study of women self-reporting their 
physical activity habits, she has found they are likely to largely overestimate the amount of time 
devoted (past and present) to walking, chores, and childcare, and suggested evaluating data on 
PA in women without those activities if they appear to make it so that all participants are 
extremely active (Kriska et al., 1988).  Data, including demographics and physical activity, were 
recoded into an SPSS file for analysis.  Descriptive statistics were run on both the 
demographic/background variables and the physical activity variables.   
Objective:  The purpose of this retrospective, cross-sectional study is to identify whether 
physical activity/exercise habits during youth and young adulthood predict old age physical 
activity/exercise habits in women of low socio-economic status (SES). 
Research Question 1:  Do physical activity/exercise habits during young and early adulthood 
affect physical activity/exercise habits in female senior citizens of low SES? 
H0:  Physical activity/exercise habits during youth and early adulthood do not affect physical 
activity/exercise habits in female senior citizens of low SES. 
H1:  Physical activity/exercise habits during youth and early adulthood affect physical 
activity/exercise habits in female senior citizens of low SES. 
Research Question 2:  Does participation in at least one high school sport affect physical 




H0:  Participation in at least one high school sport does not affect physical activity/exercise 
habits in female senior citizens of low SES. Participation in at least one high school sport affects 
physical activity/exercise habits in female senior citizens of low SES. 
H1:  Participation in at least one high school sport affects physical activity/exercise habits in 






Chapter 4: Results  
Tests of Hypotheses 
A power analysis was conducted to determine the necessary sample size (N=82).  The 
objective of this test was to determine if the selected model would distinguish predictor effects 
from random chance.  Assuming an equal probability of participants falling into the Low 
Physical Activity or High Physical Activity groups, and assuming an alpha low of .05 and OR=2 
with power of 80%, a total sample size of 82 would make the findings of this study statistically 
significant.  Multiple logistic regression was used to examine the significant predictors of current 
physical activity level in the low-income senior female sample.  Current physical activity was 
dichotomized using a median split because (after excluding walking and household chores) more 
than half the sample was completely sedentary.  Those that scored above the median (Mdn=0) 
were categorized in the High Physical Activity group. Scores below (at) the median were 
categorized in the Low Physical Activity group.  Multicollinearity, which is a primary 
assumption of the multiple logistic regression test, was tested.  Additionally, the previous two 
timeframes (PA from onset to 21 and 22-34) were dichotomized using a median split for a more 
thorough data analysis.   
Demographic and Background Variables (Appendix G, Tables 1 and 2) 
The average age of participants was 70, with the youngest respondent being 50 and the 
oldest 91 years old.  62.5% of the sample were White/Caucasian and 22.1% were Black/African 
American.  43% of participants completed the survey at the Just One Project Food Bank and 
57% resided at one of nine Nevada HAND apartment complexes.  The majority of participants 
grew up in houses (83.8%) owned by their caregivers (69.1%), indicating that most of the 




Nearly all participants (95%) attended high school in the United States.  The States in 
which participants were most likely to have attended high school were Pennsylvania, New York, 
Ohio, and California.   Participants who played sports were most likely to have graduated from 
high school in California (18.4%), Ohio (12.2%), or Hawaii, New York, or Pennsylvania (8.2%).  
This may indicate that (if the sample is representative of the State population) few senior women 
of low socioeconomic status residing in Nevada have lived here continuously since their youth.   
35.3% of participants reported their highest level of educational attainment was a high 
school diploma or GED, and ~60% had at least some college education.  It is noteworthy that, of 
the ~60% of participants who had attended college, greater than half (~32%) had not completed 
any form of degree program.  The majority of participants, 61.8%, did not play a varsity high 
school sport.  Nearly half of those who played a varsity high school sport (48.1%) were multi-
sport athletes, reporting participating in two or more sports.  Of those that played varsity sports, 
basketball was the most commonly reported (36.5%), followed by track and field (25%), 
volleyball (17.3%), softball (15.4%), and swimming (13.5%).  African Americans (43%) were 
more likely to have played sports than Caucasians (29%).   
The majority of respondents (66.2%) did not currently consider themselves physically 
disabled.  High school sports did not significantly affect the likelihood of disability in old age 
with 40% of those self-reporting disability having played sports and 38% of those not disabled 
having played sports.  31% of respondents who played varsity high school sports completed an 
associate’s degree or higher, while only 27% of non-varsity athletes graduated from some level 
of college.  Graduation year did not seem to impact high school sports participation, as 1967 was 




graduation year non-athletes.  The mode graduation year for those who played sports was earlier 
for those who played sports (1960) than those who did not play sports (1969).   
As previously stated, the CDC recommends seniors perform a minimum of 
approximately 500 MET-minutes of physical activity per week and only 21% of all American 
adults meet the threshold (Centers for Disease Control and Prevention, 2014).  This sample 
aligns well with the national average as 24.3% of participants met or exceeded the 500 MET-
minutes of PA per week recommendation (excluding walking and household chores).  However, 
participants recalled being significantly more likely to be physically active during their twenties 
and thirties than the current national average, with ~64% reporting PA levels that met or 
exceeded the current standard (excluding walking and household chores).  Presently, 
approximately 26% of adolescents meet the CDC threshold for PA (Centers for Disease Control 
and Prevention, 2014).  A vast majority of participants in this survey (~79%) reported having 
met or exceeded the PA threshold during their adolescent years (excluding walking and 
household chores).  These statistics may indicate recall error, may be a unique characteristic of 
this particular sample, or may demonstrate that young women were much more likely to be 
sufficiently physically active 20-70 years ago than young women are today.   
Multicollinearity and Goodness of Fit (Appendix G, Tables 3-5) 
Multicollinearity occurs when multiple predictors are so highly correlated their individual 
effects cannot be distinguished.  A main assumption of logistic regression, having low to no 
multicollinearity among predictors (i.e., correlations below 0.80), was met.  Correlations ranged 
from -0.37 and -0.07 and are shown in Appendix G, Table 3.   Three goodness-of-fit statistics 
were examined to assess how well a model containing the three predictors (experience playing 




of menstruation to 21 years of age) predicted current physical activity levels in low-income 
senior women.  First, the predictive accuracy of the baseline (constant) model (with no predictors 
included) was compared to that of the model that included all three predictors to determine if 
accuracy would improve with the addition of the predictors.  This was correct, as predictive 
accuracy improved from 52.5% with the baseline model to 65.8% after the addition of the three 
predictors (see Appendix G, Table 4).   This finding suggests that knowledge of past physical 
activity in participants’ youth did improve the accuracy with which one could predict their 
current level of physical activity as seniors.   
The Hosmer and Lemeshow Test (see Appendix G, Table 5) goodness of fit test was run 
to determine if the model was predictive for this logistic regression.  A large P-value of .126 
determined the model may have predictive value.  The omnibus test of model coefficients shows 
that the model with all 3 predictors is statistically significant, X2 (3), N=136) = 0.316, p < .05 
(see Appendix G, Table 6).  Nagelkerke’s R2 suggests that the model accounts for roughly 12% 
of the variation in current PA.   
Logistic Regressions (Appendix G, Tables 7 and 8) 
Logistic Regression was run twice.  In the initial regression, as shown in Appendix G, 
Table 7, physical activity from the onset of menstruation to 21 years of age was a statistically 
significant predictor of current physical activity level [B=.0001; Wald (1) = 5.40, p <.05].  
Women who accumulated more MET minutes from the onset of menstruation to 21 years of age 
are significantly more likely to be in the High Physical Activity category as seniors.  Walking, 
light housekeeping, and heavy housekeeping were by far the most commonly reported physical 
activities performed in the past year (see Appendix H).  The same activities, along with playing 




spent grooming and feeding children.  Walking and light housekeeping were often reported from 
the onset of menstruation to 21 and exceeded the ample time devoted to grooming and feeding 
children and heavy housekeeping.  
Upon recommendation by the researcher’s committee, a second regression was run 
(Appendix G, Table 8).  In the second regression, upper outliers from all three time frames were 
removed to determine their potential power on outcomes.  120 participant’s results remained in 
the model after removing upper outliers.  Additionally, the second logistic regression included 
the demographic variables age, race, and education in an effort to identify potential disparities 
between groups.  The second regression determined that activity in the past year excluding 
walking (Current Activity) was a significant predictor with an Odds Ratio of 2.5, meaning those 
who are currently active were ~2.5x more likely to be in the High Physical Activity groups 
during the two previous timeframes.  African Americans were ~2.7x more likely to be in the 
High Physical Activity group than Caucasians.  Age and education were not significant.   
The most commonly performed non-sport recreational physical activities in the past year 
were dancing, calisthenics, and aerobics.  From 22 to 34 years of age, aerobics, swimming, and 
bicycling were the most common non-sport recreational activities.  Bicycling, ice and/or roller 
skating, and swimming were the most commonly performed non-sport recreational physical 
activities from onset of menstruation to age 21 (see Appendix H).   
The primary objective of this study was to answer two research questions: 
Research Question 1:  Do physical activity/exercise habits during young and early adulthood 
affect physical activity/exercise habits in female senior citizens of low SES?   
H0:  Physical activity/exercise habits during youth and early adulthood do not affect physical 




H1:  Physical activity/exercise habits during youth and early adulthood affect physical 
activity/exercise habits in female senior citizens of low SES. 
The researcher rejects the null and accepts the alternate hypothesis for Research Question 1.  The 
findings of this study indicated that physical activity habits from the onset of menstruation to 21 
years of age affected current physical activity habits in this sample of low-income, senior 
women.  Varsity sports participation and physical activity habits from 22 to 34 years of age did 
not independently impact current physical activity habits.  However, varsity sports participation, 
physical activity habits from the onset of menstruation to 21, and physical activity habits from 22 
to 34 combined predicted approximately 12% of the current PA habits in this sample.    
Research Question 2:  Does participation in at least one high school sport affect physical 
activity/exercise habits in female senior citizens of low SES?   
H0:  Participation in at least one high school sport does not affect physical activity/exercise 
habits in female senior citizens of low SES. 
H1:  Participation in at least one high school sport affects physical activity/exercise habits in 
female senior citizens of low SES. 
The researcher accepts the null hypothesis for Research Question 2.  The findings of the logistic 
regression performed in this study did not indicate that participation in varsity high school sports 
impacted current physical activity habits in this sample.  Additionally, high school sports 
participation did not appear to impact the likelihood participants would currently consider 






Strengths of the Study 
The composition of the research team is a strength of this study.  Dr. Timothy Bungum, 
the dissertation committee chair, is a professor in the School of Community Health Sciences at 
the University of Nevada Las Vegas (UNLV).  Dr. Bungum’s expertise is physical activity 
behavior and he is a leading researcher of the intersection of public health and exercise science.  
Dr. Courtney Coughenour is an Assistant Professor in UNLV’s School of Community Health 
Sciences.  Dr. Coughenour’s research focuses on Health & Place, primarily the impact of 
community design on health behaviors.  Dr. Sheila Clark is an Assistant Professor in the School 
of Community Health Sciences at UNLV.  Her research areas include policy-based approaches to 
childhood obesity, active transportation, and community-based physical activity.  Dr. 
Coughenour and Dr. Clark have published research on physical activity, walkability, and urban 
trail use; both researchers investigate walking-related activities accessible to and preferred by 
many seniors, particularly within the Las Vegas valley.  Dr. Amanda Morgan is Faculty in 
Residence of Social and Behavioral Health within UNLV’s School of Community Health 
Sciences.  Finally, Dr. Brian Schilling is a professor for the UNLV Department of Kinesiology 
and Nutrition Sciences and has conducted extensive research on strength, power, and 
performance in athletes.  Dr. Schilling teaches research methods and has a strong record of 
quantitative research.    
Prior to completing her Master of Public Health degree (MPH) at UNLV, the student 
researcher spent four years working as the Wellness Coordinator for a Southern Nevada 
nonprofit specializing in developing and managing affordable housing for seniors.  As Wellness 




evaluated participation rates.  This experience fostered valuable insight into the exercise habits 
and preferences of senior citizens.   The researcher is confident in her ability to respectfully and 
effectively communicate with older persons, and to utilize the relationships built through this 
previous employment experience to identify potential study participants. 
The lack of invasive medical procedures, overly personal questions, and repeated 
measures are strengths of this study.  Participants were adults who were able to independently 
give consent and complete a written survey.  While Nevada HAND owns and operates several 
assisted living facilities, the researcher only conducted surveys at their independent living 
apartment home communities.  The residents of these communities may receive visits from home 
healthcare companies, but they are not in facilities equipped to provide significant memory care.   
If residents of Nevada HAND properties begin to exhibit significant signs of dementia or 
memory loss, the staff attempts to aid the person in transitioning to a more appropriate living 
arrangement (with a family member, to an assisted living facility, etc.) for their safety and to 
decrease liability.  The researcher did not approach recipients at The Just One Project that 
communicated with food bank volunteers through a proxy or translator; the objective was to 
ensure those who answered the survey were doing so on their own accord and that the researcher 
was recording an undiluted firsthand account of memories.  This means that, without inquiring 
specifically about dementia or memory loss, the researcher implemented significant measures to 
ensure participants of this study were of relatively sound mind.  Study participants were women 
living independently, so the likelihood of advanced dementia and/or Alzheimer’s disease was 
low.  Additionally, the statistical models employed for analysis were chosen for their efficacy in 




Participants were not weighed, measured, or subjected to blood draws and laboratory 
exercises.  The only personal information participants provided was their age, race, potential 
disability status, and current exercise habits.  Informed consent forms were not attached to the 
rest of the survey materials to create as much anonymity as possible, so the researcher was 
unable to connect individual consents to completed surveys.  There was only one round of survey 
administration, so participants did not have to participate in pre- and post-tests or keep multiple 
appointments.  The design of the study expedited the IRB exemption process and increased the 
likelihood that potential participants elected to take part. 
The researcher’s relationships with both Nevada HAND, Inc. and Three Square served as 
strengths.  Because neither organization is exercise-based, the participant pool was not biased 
towards being physically active or sedentary.  Additionally, potential participants were not 
predisposed with regards to PA in youth since the organizations are not based on previous 
athletics (like contacting individuals from a high school sports roster or an athletic club).  The 
researcher not presently working for or with either organization was an additional strength, as 
there was no conflict of interest or perceived position of power over potential participants. 
Limitations of the Study 
A limitation of the study design was the unique characteristics of participants currently in 
their fifth, sixth, seventh, eighth and ninth decades of life.  This population was born in the 
1930s-1970s, meaning many graduated from high school before or just after the passage of the 
Civil Rights Act of 1964 and Title IX in 1972.  Opportunities to participate in athletics or visit 
gymnasiums were likely disproportionately available to white males.  Cultural oppression of 
minorities and women makes it unlikely they were able to take part in school or community 




United States in the 1950s and 1960s typically included “student councils, homerooms, clubs, 
class organizations, publication staffs, and teams (Van Nice, 1950)”, focusing on events like 
political activism, the labor movement, religion, and agriculture (Altbach, & Peterson, 1971; 
Willis, 2009).  Therefore, it is unlikely some participants participated in high school sports 
largely because of a lack of available opportunities.  Surveying participants on their participation 
in a variety of physical activities outside of organized sports was essential to gaining a clear 
understanding of PA habits throughout their lives. 
An additional limitation of the proposed study design was the likely occurrence of recall 
error:  However, it has previously been demonstrated that older women can adequately recall 
historical physical activity while completing a questionnaire (Winters-Hart, Brach, Storti, Trauth, 
& Kriska, 2004).  Vigorous physical activity is easier to recall than activities requiring moderate 
or light exertion, which bodes well to the research concept of examining past participation in 
sport and/or exercise (Chasan-Taber et al., 2002; Schmidt, Slanger, Chang-Claude, Wahrendorf, 
& Steindorf, 2006; Macera, 2006).  Any retrospective survey will likely be met with some recall 
errors including confusion, omissions, and biases, especially when asking a senior population to 
report events from several decades ago (Lissner, Potischman, Troiano, & Bengtsson, 2004; Öztaş 
Ayhan, & Işiksal, 2005).  The researcher attempted to decrease recall error by surveying 
participants individually and used appropriate cues to improve memory, including inquiring 
about specific sports that may have been available to women in past decades that were not listed 
on the Chasan-Taber Lifetime Physical Activity Questionnaire (cheerleading and running track, 
for example), to allow participants to rely on recognition rather than recall (Öztaş Ayhan, & 
Işiksal, 2005).  Through storytelling that often occurs during personal interviews, some 




sport participation not identified on the questionnaire.  For example, one participant stated “I 
wouldn’t say I did ‘yard work’; I mean, we had a farm.  So I spent 6 hours a day planting, 
plowing, picking every day from as long as I can remember until I got married”.  This statement 
prompted the researcher to inquire further about the participant’s farm activities and include 
them on their questionnaire as gardening/yard work, household chores, and horseback riding.     
Quantifying the specific income level of participants in this study may have been of 
value.  While data were collected from Nevada HAND indicating maximum income levels for 
each apartment complex, it was not included in calculations.  Privacy restrictions at Nevada 
HAND and Just One Food Bank made an inquiry into individual finances difficult.  The Just One 
Project Food Bank does not collect any financial information from program recipients.  Nevada 
HAND restricts maximum income levels for renting apartments in their complexes but does not 
publicly disclose minimum income levels or the average income for residents in each complex.  
So, while it is known that residents of Nevada HAND properties are under a certain income 
level, and may be presumed that individuals who seek and utilize food bank services are low-
income, survey participants’ exact financial situations are unknown. 
An additional potential limitation of this study may have been the unique composition of 
the sample.  Participants were members of a convenience sample and may not be representative 
of the entire population of low SES senior women in southern Nevada or the United States.  37% 
of potential participants who scheduled interviews with the researcher did not attend, which may 
indicate they lacked a desire to discuss their PA habits, while those who did attend may have had 




Chapter 5: Discussion 
 Declining physical activity with age is considered one of the most acknowledged and 
reliable findings in epidemiological PA research; however, its cause is not thoroughly researched 
or well understood (Guell, Panter, Griffin, & Ogilvie, 2018; Sallis et al., 1997).  The scientific 
community recognizes but has not fully clarified the phenomenon of females having lower levels 
of and greater age-related declines in PA throughout their lifespans.  Identifying when and why 
women become less physically active as they age is a consequential contribution to public health.  
Animal species, from fruit flies to rhesus monkeys, become more sedentary as a routine part of 
the natural, biological progression of aging (Agahi, Ahacic, & Parker, 2006; Ingram, 2000).  The 
decline in physical activity for both animals and non-humans appears to be related to decreased 
neurotransmission in the central dopamine system.   
 Even during human adolescence, from ages 10-19, humans decrease their physical 
activity levels by approximately 7% each year (Dumith et al., 2011).  However, members of all 
species that maintain appropriate PA levels demonstrate increased longevity and are more likely 
to achieve median lifespans than their sedentary counterparts (Agahi, Ahacic, & Parker, 2006; 
Ingram, 2000).  Participants in the current study did become more sedentary over time and 
demonstrated a predictable decrease in physical activity with increased age.   
 There is a need to identify biological, cultural, or mixed bases for the differences between 
female and male physical activity levels during older age (Sallis et al., 1997; Ingram, 2000).  
Additionally, there is a need for research examining not only high school sports participation, but 
also activity conducted outside of organized, school-based athletics as potential predictors of 
lifelong activity (Curtis, McTeer, & White, 1999).  Varsity sports participation did not predict 




the findings of Dohle & Wansink (2003) when studying PA in senior men.  It is noteworthy, 
however, that nearly half of all participants in the current study did play varsity high school 
sports.  Additionally, African American senior women were more likely to have reported having 
played varsity sports and to currently be in the High Physical Activity group than Caucasians.  
Further examination into this topic, particularly the juxtaposition between varsity sport’s impact 
on physical activity habits in senior men and women of different racial backgrounds, is 
warranted. 
 In the future, it would be advantageous for researchers with available time and resources 
to conduct longitudinal cohort studies tracking exercise habits throughout the lifespan, from 
childhood through old age.  The majority of current literature comparing physical activity habits 
from different timeframes involves the utilization of recall questionnaires (Lamb, & Brodie, 
1990; Yi et al., 2016).  Some researchers, like Rivière, Aubert, Ainsworth and Vuillemin (2018), 
are examining lifelong trends in PA by focusing on individual’s sedentary time; particularly, 
what the majority of their sedentary time is spent on.  Their findings are unsurprising, as a large 
proportion of sedentary time in modern society is spent engaged in desk-based jobs or schooling 
and technology-based hobbies.  Advancements in PA related technology, like activity trackers 
and digital journaling, may aide future researchers in evaluating lifelong exercise habits and 
bridging the divide between commonly sedentary technologies with exercise; presently, 
however, financial constraints, attrition, and the required time commitment make it difficult to 
track physical activity habits from childhood through old age (Janz, 2006).  
 If researchers identify factors in youth that predict PA/exercise in old age, individuals can 
be effectively encouraged and supported in creating and continuing sustainable activity-




states that becoming physically active solely at the end of an individual’s lifespan may delay the 
onset of age-related disability to shortly before their death, thereby reducing lifetime disability 
by as much as 16 years compared to sedentary controls (Berk et al., 2006; Fries, 2012).   Nevada, 
in which this study was conducted, is home to a unique senior population.  The number of 
permanent residents in the Las Vegas valley is rapidly expanding and, according to Keene and 
Ragin (2017), includes a disproportionately high number of retirees.  Nevada is one of only five 
states that saw greater than 50% increases in their senior population (65 years of age or older) 
from 2005 to 2015  (Keene, & Ragin, 2017).  Keeping with national trends, there are more senior 
women than men residing in the Las Vegas valley.  In 2015, the median income for seniors 
Nevadans was $31,372 for males and $18,250 for females (Keene, & Ragin, 2017).  These 
statistics demonstrate a large population of low-income, senior, female Nevadans.  The findings 
of this study indicate a majority of that population have not lived in the State from childhood but 
relocated sometime between high school graduation and present day.  Research on physical 
activity trends in this unique population will assist professionals in designing interventions that 
consider their particular attributes and needs. 
 Over 30 years ago, Dishman and colleagues (1985) recommended that future researchers 
“examine why activity seems to diminish with advancing age and what might be done to retard 
this decline”; yet, the topic has still not been well-researched.  The scientific community must 
systematically support either the concept of exercise as a lifelong habit, or that it is never too late 
to start something new.  The current study found that when women were more physically active 
from the onset of menstruation to 21 they would be more likely to meet or exceed the CDC 
threshold for MET-minutes per week as senior citizens.  This supports the colloquial theory that 




1999).  This information could prove invaluable in formulating public health campaigns 
targeting the specific age group(s) and gender most in need of physical activity-related education 















Kriska’s Historical Leisure Activity Questionnaire and Equation (Kriska et al., 1988) 
 






Kriska’s Historical Leisure Activity Questionnaire and Equation (Kriska et al., 1988) 
Kriska’s Equation: 
(yrs participated in activity) X (mo/yr) X (4 wks/mo) X (hrs/wk) / (total yrs in period) / (52 wks/yr) 
Ex:  
Volleyball (played for 5 yr, 12 hrs/wk, from May-August, during period 12-18 yrs of age 
(5 yrs) X (4 mo/yr) X (4 wks/mo) X (12 hrs/wk) / (7 yrs in period) / (52 wks/yr) 
= 2.6 hrs/wk of volleyball averaged over entire 12-18 yrs of age period 















A Retrospective Survey of Exercise Habits in Low-Income Female Senior Citizens 
Q1 What year were you born?   
____________________________________ 
Q2 For the majority of your childhood, did you live in a 
House  (1) 
Apartment or condominium  (2) 
Trailer or mobile home  (3)  
Duplex  (4)  
Other  (5) ________________________________________________ 
 
Q3 For the majority of your childhood, did your caregiver(s) 
Own the place you lived  (1)  
Rent the place you lived  (2)  
Unsure  (3)  
 
Q4 In which State did you attend high school (If you did not attend high school, in which State 
did you attend the highest grade completed)? 
State of  (1) ________________________________________________ 
I did not attend high school in the United States; my country of origin is  (2) 
________________________________________________ 
 
Q5 What year did you graduate from high school?  
Graduation Year  (1) ________________________________________________  
I did not graduate: My highest grade completed was  (2) 
________________________________________________ 
 
Q6 What is the highest level of school you completed or the highest degree you received?  
High school graduate (high school diploma or equivalent including GED)  (1) 
Some college but no degree  (2)  
Associate degree in college (2-year)  (3)  
Bachelor's degree in college (4-year)  (4)  
Master's degree  (5) 
Doctoral degree  (6)  
Professional degree (JD, MD)  (7)  









Q7 Did you participate in a varsity high school sport (If yes, which sport or sports did you play)? 
Sport(s) played included  (1) ________________________________________________ 
I did not play a varsity high school sport  (2) 
 
Q8 Choose one or more races you consider yourself to be: 
American Indian or Alaska Native  (1) 
Asian  (2)  
Black or African American  (3) 
Hispanic or Latina  (4) 
Native Hawaiian or Pacific Islander  (5) 
White or Caucasian  (6)  
Other  (7) ________________________________________________ 
 
Q9 Do you consider yourself to be a physically disabled person? 
Yes  (1)  
No  (2)  












Survey Locations by Number (the number listed after property name is the maximum gross 
annual income the individual can make through work, SS, 401k, etc. to rent a 1 bedroom unit in 
that apartment complex): 
1. Harmon Pines (up to $35,250) 
2. Harrison Pines(up to $24,550) 
3. Decatur Pines (up to $29,460) 
4. Horizon Pines (up to $29,460) 
5. Sierra Pines (up to $24,550) 
6. Westcliff Heights (up to $39,280) 
7. Pacific Pines ($29,460) 
8. Westcliff Pines 1 & 2 ($29,460) 
9. Bonanza Pines ($24,550)  
10. Just One Food Bank (no data) 




2. Apartment or condominium 
3. Trailer or mobile home 
4. Duplex
 
Own or Rent: 
 
1. Caregiver(s) owned the place I lived 
2. Caregiver(s) rented the place I lived 
3. Unsure 
 
United States by Number: 
 
1. Delaware  
2. Pennsylvania  
3. New Jersey  
4. Georgia  
5. Connecticut  
6. Massachusetts  
7. Maryland  
8. South Carolina  
9. New Hampshire  
10. Virginia  
11. New York  
12. North Carolina  
13. Rhode Island  
14. Vermont  
15. Kentucky  
16. Tennessee  
17. Ohio  
18. Louisiana  
19. Indiana  
20. Mississippi  
21. Illinois  
22. Alabama  
23. Maine  
24. Missouri  
25. Arkansas  
26. Michigan  
27. Florida  
28. Texas  
29. Iowa  
30. Wisconsin  
31. California  
32. Minnesota  
33. Oregon  
34. Kansas  
35. West Virginia  
36. Nevada  
37. Nebraska  
38. Colorado  
39. North Dakota  
40. South Dakota  
41. Montana  
42. Washington  
43. Idaho  
44. Wyoming  
45. Utah 
46. Oklahoma  
47. New Mexico  
48. Arizona  














4. Trinidad  
5. Egypt 
 
Highest Level of School Completed: 
 
1. High school or GED 
2. Some college but no degree 
3. Associate’s degree 
4. Bachelor’s degree 
5. Master’s degree 
6. Doctoral degree 
7. Professional degree (JD, MD) 









Choose One or More Races you Consider Yourself to Be: 
     
1. American Indian or Alaska Native 
2. Asian 
3. Black or African American 
4. Hispanic or Latina 
5. Native Hawaiian or Pacific Islander 





Do you Consider Yourself to be a Physically Disabled Person? 
1. Yes 
2. No 







Sport and Activity Codes: 
 














14. Field hockey 
15. Bowling 
16. Walking for Exercise 
17. Playing with Children 
18. Light Housecleaning 
19. Heavy Housecleaning 






24. Gardening/Yard Work 
25. Grooming/Feeding 
Children 





30. Horseback Riding 
31. Lifting Weights  
32. Skiing (Snow) 










Compendium of Physical Activity Codes 
 
Activity Survey Code # METs 
aerobics, general 29 7.3 
basketball, general 4 6.5 
bicycling, leisure, 5.5 mph 22 3.5 
bowling, indoor, bowling alley 15 3.8 
calisthenics (e.g., push-ups, sit ups, pull-ups, lunges) 28 3.8 
cheerleading, gymnastic moves, competitive 3 6 
child care, standing (e.g., dressing, bathing, grooming, feeding, 
occasional lifting of child), moderate effort 25 3 
cleaning, heavy or major (e.g. wash car, wash windows, clean 
garage), moderate effort 19 3.5 
cleaning, sweeping carpet or floors, general 18 3.3 
dance, social 21 3.5 
football, competitive 13 8 
golf, general 10 4.8 
gymnastics, general 12 3.8 
hiking, cross country (Taylor Code 040) 23 6 
hockey, field 14 7.8 
horseback riding, general 30 5.5 
jogging, general 27 7 
majorettes 2 6 
Physical Therapy 33 4.3 
planting seedlings, shrub, stooping, moderate effort 24 4.3 
resistance (weight) training, squats , slow or explosive effort 31 5 
rowing/machine 35 4.8 
skating, roller or ice (Taylor Code 360) 20 7 
skiing 32 7 




softball or baseball, fast or slow pitch, general (Taylor Code 440) 7 5 
stair-treadmill ergometer, general 26 9 
swimming, leisurely, not lap swimming, general 9 6 
tennis, general 5 7.3 
track and field (e.g., high jump, long jump, triple jump, javelin, pole 
vault) 8 6 
volleyball (Taylor Code 400) 6 4 
walking/running, playing with child(ren), moderate effort, only 
active periods 17 3.5 
walking for exercise 16 3.5 








Demographic and Background Variables 
Property Frequency Percent 
Harmon Pines (up to $35,250) 
8 5.9 
Harrison Pines(up to $24,550) 
7 5.1 
Decatur Pines (up to $29,460) 
4 2.9 
Horizon Pines (up to $29,460) 
11 8.1 
Sierra Pines (up to $24,550) 
7 5.1 
Westcliff Heights (up to $39,280) 
11 8.1 
Pacific Pines ($29,460) 
10 7.4 
Westcliff Pines 1 & 2 ($29,460) 
5 3.7 
Bonanza Pines ($24,550) 
9 6.6 
Just One Food Bank (no data) 
43 31.6 
Annabelle Pines ($29,460) 
21 15.4 








Demographic and Background Variables 
Childhood Home Frequency Percent 
House 114 83.8 
Apartment or condominium 
21 15.4 
Trailer or mobile home 
1 .7 
Total 136 100.0 
Own/Rent Frequency Percent 
Caregiver(s) owned the place I lived 
94 69.1 
Caregiver(s) rented the place I lived 
41 30.1 
Unsure 1 .7 








Demographic and Background Variables 
State of High School Frequency Percent 
Pennsylvania 12 8.8 
New Jersey 5 3.7 
Connecticut 1 .7 
Massachusetts 2 1.5 
Maryland 1 .7 
Virginia 1 .7 
New York 10 7.4 
North Carolina 1 .7 
Rhode Island 1 .7 
Kentucky 2 1.5 
Tennessee 1 .7 
Ohio 17 12.5 
Louisiana 4 2.9 
Illinois 6 4.4 
Maine 1 .7 
Missouri 1 .7 
Arkansas 1 .7 
Michigan 3 2.2 
Florida 1 .7 
Texas 3 2.2 
Wisconsin 3 2.2 
California 18 13.2 
Minnesota 2 1.5 
Oregon 1 .7 
Kansas 2 1.5 




Nevada 5 3.7 
Nebraska 1 .7 
Colorado 3 2.2 
South Dakota 1 .7 
Montana 1 .7 
Washington 2 1.5 
Idaho 1 .7 
Utah 4 2.9 
Oklahoma 1 .7 
Arizona 4 2.9 
Hawaii 4 2.9 
Total 129 94.9 
System 7 5.1 
 136 100.0 
 
Highest Grade Completed Frequency Percent 
High School or GED 
48 35.3 






Master's Degree 6 4.4 
Not applicable (did not complete high school) 
7 5.1 
Total 136 100.0 
Varsity Sport Frequency Percent 




Yes 52 38.2 










American Indian or Alaska Native 
1 .7 
Asian 1 .7 
Black or African American 
30 22.1 
Hispanic or Latina 
5 3.7 
Native Hawaiian or Pacific Islander 
3 2.2 
White or Caucasian 
85 62.5 
Other 4 2.9 
Multi-race 7 5.1 
Total 136 100.0 
Physical Disability Status Frequency Percent 
Yes 42 30.9 
No 90 66.2 
Prefer not to answer 
4 2.9 







Descriptive Statistics of Age and Physical Activity across Age Groups 
 N Min Max Mean SD Skewness Kurtosis 




Age in Yrs 136 50 91 71 9 -0.32 0.21 -0.17 0.41 
Past Year Physical 
Activity 
136 0 12517 1896 2057 1.94 0.21 5.34 0.41 




136 0 9489 463 1057 5.31 0.21 39.78 0.41 
Physical Activity 
Between 22-34 










Onset and 21 








136 0 25032 4519 4616 1.58 0.21 3.07 0.41 
 













Varsity Sports 1.00 -.07 -.16 
Physical Activity 22-34 -.07 1.00 -.37 
Physical Activity Menstruation- 
21 
-.16 -.37 1.00 










Past Year Physical 
Activity Category 
Percentage 
Correct Low High 
Step 0 Past Year Physical 
Activity Category 
Low 63 0 100.0 
High 57 0 0.0 
Overall Percentage   52.5 
a. Constant is included in the model. 




Past Year Physical 
Activity Category 
Percentage 
Correct Low High 
Step 1 Past Year Physical 
Activity Category 
Low 44 19 69.8 
High 22 35 61.4 
Overall Percentage   65.8 





Table 5.  
Hosmer Lemeshow Test 
Hosmer and Lemeshow Test    
Step Chi-square df Sig.    
1 12.605 8 0.126    
       
Contingency Table for Hosmer and Lemeshow Test 
 
Past Year Physical Activity 
Category = Low 
Past Year Physical 
Activity Category = 
High 
Total Observed Expected Observed Expected 
Step 1 1 8 9.034 4 2.966 12 
2 10 8.397 2 3.603 12 
3 4 7.249 7 3.751 11 
4 11 7.976 2 5.024 13 
5 7 6.595 5 5.405 12 
6 7 6.444 6 6.556 13 
7 6 5.307 6 6.693 12 
8 3 4.932 9 7.068 12 
9 6 4.408 6 7.592 12 







Omnibus Tests of Model Coefficients 
Omnibus Tests of Model Coefficients 
 Chi-square df Sig. 
Step 1 Step 11.560 10 0.316 
Block 11.560 10 0.316 
Model 11.560 10 0.316 
     
Model Summary  
Step -2 Log likelihood Cox & Snell R Square 
Nagelkerke 
R Square  
1 a 0.092 0.123  
a. Estimation terminated at iteration number 4 because parameter estimates 






Table 7.  
Initial Logistic Regression Results 
 B S.E. Wald df Sig. Exp 
(B) 
95% C.I. for 
EXP(B) 
     Lower     Upper 
Varsity Sports .283 .377 .564 1 .453 1.328 .634 2.781 
Physical Activity 22-34 .00003 .000 .221 1 .638 1.000 1.000 1.000 
Physical Activity 
Menstruation-21 
.0001 .000 5.398 1 .020 1.000 1.000 1.000 






Table 8.  
Secondary Logistic Regression Results 
 B S.E. Wald df Sig. Exp(B) 
95% C.I.for EXP(B) 
Lower Upper 
a Varsity Sport(1) -0.308 0.427 0.519 1 0.471 0.735 0.318 1.698 
Past Year Physical 
Activity w/0 Walking and 
Household Chores 
Category(1) 
0.896 0.454 3.889 1 0.049 2.449 1.005 5.967 
Physical Activity 
Between Menstruation 
Onset and 21: w/o 
Walking and Household 
Chores Category(1) 
0.198 0.457 0.187 1 0.666 1.218 0.497 2.986 
raceRecode   4.133 2 0.127    
raceRecode(1) 0.982 0.486 4.080 1 0.043 2.669 1.029 6.919 
raceRecode(2) 0.414 0.648 0.407 1 0.523 1.512 0.424 5.389 
ageRecode   0.185 3 0.980    
ageRecode(1) -0.012 0.714 0.000 1 0.987 0.989 0.244 4.003 
ageRecode(2) 0.037 0.671 0.003 1 0.955 1.038 0.279 3.867 
ageRecode(3) 0.240 0.774 0.096 1 0.757 1.271 0.279 5.796 
edRecode   0.951 2 0.622    
edRecode(1) -0.309 0.471 0.429 1 0.512 0.734 0.292 1.849 
edRecode(2) 0.179 0.482 0.138 1 0.710 1.196 0.465 3.074 
Constant -0.793 0.701 1.277 1 0.258 0.453   
a. Variable(s) entered on step 1: Varsity Sport, Past Year Physical Activity Without Walking and 
Household Chores Category, Physical Activity Between Menstruation Onset and 21: Without 













MET Minutes Onset of 
Menstruation-21 
Walking for exercise 
61308 72996 92568 
Hiking 3807 16920 29250 
Stair-climbing machine 4984 19425 15015 
Jogging (outdoor/treadmill) 1784 24045 27195 
Bicycling (stationery/outdoor) 5797 34230 86520 
Horseback riding 1759 16830 25493 
Dancing (social/ ballet/tap) 10012 30195 34965 
Gymnastics 0 4560 23718 
Calisthenics/toning exercises 7670 10716 17100 
Yoga 2467 3075 3000 
Aerobics/Jazzercise 7878 45890 21134 
Lifting weights 7544 9000 15000 
Swimming for exercise (i.e. 
laps) 
4107 34920 54720 
Rowing/canoeing 
1151 0 1440 
Water skiing 0 13950 6840 
Skiing/downhill 2098 24570 10710 
Skating (ice, roller, in-line) 0 25935 57645 
Tennis 0 29136 26280 
Softball/baseball 0 10800 30300 
Golf 0 9081 6912 
Volleyball 0 6840 23640 
Basketball 0 7410 47385 
Bowling 1823 18639 14592 




Soccer 70 1260 9660 
Football 0 0 4800 
Gardening/yard work 5711 45885 21528 
Grooming and feeding 
children 
11991 247800 70680 
Playing with children 
(walk/run with them) 
11255 136356 45672 
Light housecleaning 
(sweep/dust) 
63810 169119 95979 
Heavy housecleaning (scrub 
floors/vacuum) 
40876 139392 72864 
Heavy housecleaning (scrub 
floors/vacuum) 
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